Objective: We examined our database of patients undergoing radical cystectomy (RC) with orthotopic neobladder (NB) to determine whether adjuvant chemotherapy in this group is safe.
INTRODUCTION
38,000 men and 15,000 women are newly diagnosed with bladder cancer annually in the United States and about 15000 are expected to die from this each year (1) . A common therapeutic modality for treating muscle invasive bladder cancer is radical cystectomy (RC) with the reconstruction of a urinary diversion. Over the last 15 years, orthotopic neobladder (NB) reconstruction has become a recognized method of urinary diversion in properly selected bladder cancer patients as the NB offers quality of life advantages with no significant difference in morbidity in relation to other types of urinary diversion such as ileal conduit (2) (3) (4) . Other advantages of a neobladder include the achievement of a low-pressure reservoir, maintenance of near-normal volitional voiding and the avoidance of an external stoma.
Currently patients at high risk for recurrent disease, such as clinical stage > T2 with or with out positive lymph nodes are frequently offered adjuvant chemotherapy (AC). Studies have demonstrated that AC in these situations have a positive clinical impact and improves survival (5) (6) (7) . Even in these high-risk patients, NB reconstruction is increasingly being offered as a method of choice for urinary diversion. The incidence of urinary tract infections, the need for intermittent self-catheterization, incomplete emptying of bladder and mucus plugs are common problems associated with a NB reconstruction. Chemotherapy is associated with significant toxicity such as neutropenia and immunosupression resulting in increased incidence of complications including sepsis (8) . Consequently, concern arises whether the NB patients can tolerate the AC safely.
There are unanswered questions about the complication rate related to adjuvant chemotherapy in a NB setting. There is paucity of information in the current literature regarding the incidence of complications in patients with a NB who received AC compared to those who did not receive AC. Hence, we analyzed two groups of our NB patients, those who received adjuvant chemotherapy and those who did not, comparing the complications to determine whether adjuvant chemotherapy is safe in patients undergoing RC with NB.
MATERIALS AND METHODS
A retrospective analysis was performed on patients with bladder cancer treated with radical cystectomy and neobladder reconstruction between 1992 and 2004 at the University of Miami. After obtaining institutional review board approval, relevant clinical and therapeutic data were entered into a database. Following a standard radical cystectomy and pelvic lymph node dissection, a neobladder reconstruction was performed using modification of the technique described by Hautmann & Studer (9, 10) . Patients at high risk for recurrent disease following RC such as clinical stage > T2, nodal disease and/ or metastatic disease were referred to the oncologist for considering adjuvant chemotherapy. The final decision to administer AC was made by the oncologist in conjunction with the patient's desires.
The patients were stratified into 2 groups, those who received adjuvant chemotherapy and those who did not. Adjuvant chemotherapy protocols were administered at the discretion of the medical oncologist. The incidence of urinary tract infection, gastrointestinal and hematologic complications, wound infections and other complications between these 2 groups were analyzed and compared. The toxicity of chemotherapy in the group who received adjuvant chemotherapy was scored in accordance to the National Cancer Institute Common Toxicity Criteria (NCI CTC) and recorded in to the database. The chi-square test was used to assess statistical significance in complication rates between the groups, (p ≤ 0.05 considered statistically significant).
RESULTS
Over a 12 year period, 136 patients underwent radical cystectomy and neobladder reconstruction for bladder cancer at our center. 129 (95%) were males and 7 (5%) were females with a mean age of 66 years. 83 (61%) patients were at high risk for recurrence and had clinical stage > T2, nodal disease and/ or metastatic disease. In this group, 19 patients received adjuvant chemotherapy (Group-1) and 64 did not (Group-2). Table-1 shows the base line characteristics and the pathologic stage of the study groups. The distribution of chemotherapy regimens are detailed in Table- 2. The complications are listed in Table-3 and toxicity by grade in group 1 is shown in Table-4. Overall, 25 patients (29%) suffered a complication: 7 (29%) patients had urinary tract infections; 7 (21%) had gastrointestinal complications; 8 (33%) had hematologic manifestations; 2 (8%) had wound infection and 10 (12%) had miscellaneous complications. In miscellaneous complications one patient from Group-1 had to change chemotherapy regimens from gemcitabine and cisplatin to paclitaxel and carboplatin because of renal impairment; two patients had poor appetite and loss of weight. From Group-2, two patients had cardiac complications (severe chest pain with atrial fibrillation on electrocardiogram, and myocardial infarction), two patients had wound dehiscence, one patient had pouchitis requiring intravenous antibiotics, one patient had an entero-neobladder fistula that required repair and one had a pelvic abscess that required CT guided drainage. Complications were demonstrated in 10 (53%) patients from Group-1 and 15 (23%) patients from Group-2 (p < 0.01). As expected, hematologic complications were the most frequent to occur in Group-1. Three patients had anemia, 3 patients had neutropenic fever, and 2 patients had anemia and neutropenic fever. Urinary tract infection was the most frequent complication in Group-2. There were no perioperative or treatment related deaths. Although the rate of hematologic complications in Group-1 was significant, these complications were not life-threatening, required only conservative treatment, and there were no long term sequelae. Additionally symptoms were transient and resolved when chemotherapy was completed. 
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COMMENTS
In recent years, the neobladder has become the preferred form of bladder reconstruction in a selected patient population after radical cystectomy (2) . The neobladder has replaced ileal conduit as the standard procedure due to better quality of life outcomes, avoidance of stoma, an improved body image and no additional morbidity (11, 12) . In addition, neobladder reconstruction does not compromise the cancer control.
Despite these advantages there are some disadvantages with the reconstruction of a neobladder. Some neobladder patients do not have the normal neuromuscular functions needed for micturition as voiding depends on a satisfactory relaxation of the pelvic floor and increase in the abdominal pressure. Therefore some patients with voiding dysfunction will require clean intermittent catheterization in order to empty the neobladder completely and to avoid urinary tract infections (13) . During the immediate post operative weeks, patients are often required to catheterize to irrigate the bladder to remove the mucus.
Wood et al. (14) prospectively evaluated 66 patients with neobladder and found that 26 (39%) and 8 (12%) patients had a urinary tract infection and urosepsis, respectively. This study demonstrated that the estimated 5-year probability of urinary tract infection and urosepsis for patients who voided independently were 58% and 18%, respectively and that the only factors predictive of urinary tract infection on multivariate analysis were urine culture with greater than 100,000 cfu bacteria and female gender. Also, recurrent urinary tract infection was the only predictor for urosepsis and intermittent catheterization or hydronephrosis was not related to urinary tract infection or urosepsis.
Despite the improvements in postoperative care and surgical techniques, approximately 50% of patients who undergo cystectomy can expect disease recurrence, which may require adjuvant chemotherapy. Many studies have reported that adjuvant chemotherapy gives an improved diseasefree survival over radical cystectomy alone for extravesical bladder cancer (15, 16) . Susuki et al. (17) demonstrated in a retrospective study that adjuvant chemotherapy with methotrexate, vinblastine, doxorubicin and cisplatin (MVAC) and methotrexate, epirubicin and cisplatin (MEC) has a positive impact on survival in patients with lymph node-positive disease. Freiha et al. (7) demonstrated that patients treated with cisplatin, methotrexate & vinblastine (CMV) had a higher survival compared to those patients who did not receive adjuvant chemotherapy.
Michael et al. (16) evaluated 35 patients retrospectively who received either cisplatin, methotrexate, and vinblastine (CMV) or methotrexate, vinblastine, doxorubicin, and cisplatin (MVAC) and found nine episodes of febrile neutropenia (one fatal) and six episodes of thromboembolism (one fatal). The authors cautioned that the use of adjuvant chemotherapy with CMV or MVAC might cause serious toxicity. Furthermore, Pectasides et al. (18) investigated the use of Cisplatin, epirubicin and docetaxel together in transitional cell urothelial cancer and found that 53.3% patients required one dose reduction and 16.7% patients required two dose reductions for a nadir AGC ≤ 500/mm 3 . There were also four episodes of febrile neutropenia and sepsis occurred and no patient had a dose reduction or treatment delay for any grade 3/4 toxicity or treatment delays due to myelotoxicity. Any non-hematological toxicity was mild and infrequent. They cautioned that the response rate and toxicity of the combination of epirubicin, docetaxel and cisplatin were comparable with the methotrexate, vinblastine, doxorubicin, cisplatin (M-VAC) regimen. Unfortunately, the complication rate and ultimately safety of adjuvant chemotherapy following RC and NB reconstruction, has not been well documented in the literature.
After considering the above studies, we decided to compare the incidence of urinary tract infection, hematologic complications, and other complications in a group of patients who received a NB and adjuvant chemotherapy and one in which patients who did not for the purpose of demonstrating whether adjuvant chemotherapy is safe for patients undergoing radical cystectomy with NB.
Hematologic complications were reported only in the group of patients who received adjuvant chemotherapy: two patients with anemia, 1 with night time fevers, 1 with anemia and neutropenic fever and 3 patients with neutropenic fever. Urinary tract infection was surprisingly higher in group-2 than group-1, but without statistically difference. For the overall complication rate, there was a statistical significant difference (p = 0.015) demonstrated in 53% patients who received adjuvant chemotherapy compared to 23% patients who did not received adjuvant chemotherapy.
Patients, who are treated for invasive bladder cancer following RC with NB, must be counseled about the toxicity of adjuvant chemotherapy, a critical component to the treatment plan. There are considerable side effects from chemotherapy, which vary, depending on the agents, dose used and the duration of treatment. Of concern always is inability of many patients to tolerate all courses of planned chemotherapy secondary to postoperative morbidity or drug side effects.
Because of the increased risk of complications, physicians may be hesitant about suggesting adjuvant chemotherapy in patients with neobladder who are at a high risk for recurrence. But the positive impact of adjuvant chemotherapy, longterm disease-free survival and the good clinical safety profile has been shown in many studies (6, 15, 19) . Furthermore, all the complications demonstrated in this study were not life threatening, transient and resolved when chemotherapy was completed. In addition, the complications reported in our study were not specific to patients with an orthotopic neobladder. In fact, most of the complications were related to adjuvant chemotherapy and can occur in other types of diversion such as ileal conduit. Manoharan et al. (20) have demonstrated that the complication rates following AC are similar in patients with ileal conduit and neobladder. Therefore the option of orthotopic neobladder should not be denied in bladder cancer patients at high risk for recurrent disease.
The antineoplastic agent combinations that offer the least toxic side effects with the most survival benefit have evolved during the past decade (21) . Currently, the approach towards adjuvant systemic treatment has changed due to the development of more tolerable antineoplastic agents with similar efficacy. The introduction of gemcitabine, a nucleoside antimetabolite that inhibits DNA synthesis and the taxanes as chemotherapy treatment choices for bladder cancer is a promising development. Gemcitabine, as a single agent has shown an overall response rate of about 25%, with a complete response rate of 9%, with the combination of cisplatin has already demonstrated similar objective response and survival rates with less toxicity than M-VAC, in patients with metastatic bladder cancer (21, 22) . At our center MVAC regimen has been largely replaced by gemcitabine and cisplatin.
There are some limitations to the interpretation of this data. This is a nonrandomized and retrospective study. Although it was a retrospective study, the strength of our series is the number (84) of high risk patients operated on by a single surgeon in the same center over 12 years. Another limitation of the study is that adjuvant chemotherapy protocols were performed by different physicians and regimens were not standard. This reflects the advances in the chemotherapeutic drugs, which resulted in regimen changes with time.
CONCLUSIONS
There was an increased incidence of complications such as hematological effects found in patients who received adjuvant chemotherapy, compared to those with neobladder alone. However symptoms were non life threatening, transient and disappeared when chemotherapy was discontinued. Adjuvant chemotherapy in neobladder patients is safe. Hence the option of orthotopic neobladder reconstruction should not be unfairly denied for bladder cancer patients, at high risk for recurrent disease, who may require adjuvant chemotherapy.
